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Abstract: This paper presents the results of some experimental research regarding the roughness of the surfaces 
for iron in the case of the turning process using tool carbide type K20. 
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1.  INTRODUCTION 
 
Surfaces  roughness  in  machining,  is  of  greant  importante  in  the  optimal  functioning  of 
automotive engines. 
The common effort of the researcher and the specialists tend to the obtaining of the competitive 
products that can easily come in the international changes. Today, on the world market win that one 
witch can realize in a shortest possible time, with minimum expenses, high quality products and with 
reduced retail costs. 
In the special revue of international impact are gibed summary recommendations in the shape of 
charts, tables, and rarely, in the shape of linear relations, with chip regimes to the different alloys type 
process. 
Roughness, as a caracteristic factor of surface is determined by the parameters of the cutting 
system, the geometry of the tool, the material stucture, the rigidity of the tehnological system 
The paper presents the study of the cutting system influence upon the roughness of the processed 
surfaces. 
 
2. EXPERIMENTAL DATA 
 
Turning finishing of cilinder liners is one of the operations that must be done at a very low 
roughness. 
It is chosen as a model (to determine the roughness) a polithropical function dependent on the 
chipping parameters:  
Ra=aov*a1f*a2a*a3r
      (1) 
In table 1 there are presented mechanical properties of the researched material. 
Table 1 
 
Fonte 
 
Rm(N/mm
2) 
 
E(N/mm
2) 
EN-GJL-200 
EN-GJL-300 
200…300 
300…400 
88…118 
108…137 
 
The considered cutting tools were represented by carbon plates type: K20-ordinary tool. The 
geometric  parameters  of  the  considered  tools  are  characterized  by:    =  6 ,    =5 ,  T  =  0 ,  r  = 
10 (ordinary tool, fig.1, fig.2).  
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Fig.1 
 
 
Fig.2 
 
The  levels  of  the  natural  variants  v,  f,ap,  and  r  are  in  geometric  progression.  Eighteen 
experiments were realized by using the special methodology of the planning of experiments.  
The leves of the variables are presented in table 2. 
 
Table 2 
Symbol  Code  -1  0  +1 
v(m/min)  X1  60  85  120 
f(mm/rot)  X2  0.1  0.14  0.2 
ap(mm)  X3  0.5  0.9  1.5 
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The measurement results are shoron in table 3. 
 
Table 3 
Type  Cod levels values  Roughness Ra( m) 
Xj  X1  X2  X3  X4  EN-GJL-200 
-K20 
EN-GJL-300 
-K20
 
1  -1  -1  -1  -1  2.5  2.8 
2  +1  -1  -1  +1  2.6  .2.9 
3  -1  +1  -1  +1  4.5  4.8 
4  +1  +1  -1  -1  4.2  4.7 
5  -1  -1  +1  +1  2.9  3.5 
6  +1  -1  +1  -1  2.9  3.5 
7  -1  +1  +1  -1  5.9  5.4 
8  +1  +1  +1  +1  5.8  5.2 
9  0  0  0  0  2.7  2.2 
10  0  0  0  0  2.6  2.1 
11  0  0  0  0  2.7  2.2 
12  0  0  0  0  2.7  2.2 
 
 
In order to determine the roughness of the considered surfaces a special system consisting of a 
SURF Test 201. 
 
3. ANALYZING THE EXPERMENTAL DATA 
 
For example in the iron, the elements characterized by the Ra functions are presented regression 
indicators are shown in table 4 (turning tool ordinary).  
RESULTS OF THE REGRESSION ANALYSIS 
R
*=0.414<1== Adequate model. 
Significant coefficients 
R0=486.39>1 == significant variable,  
R1=0.20<1 ==non-significant variable 
R2=5.54>1 == significant variable 
R3=0.18<1 ==non-significant variable 
R4=0.24<1 ==non-significant variable 
Table 4 
Nr. 
exp. 
Measured 
values(Ra) 
Calculated 
Values(Ra) 
Abs. 
errors 
Rel. 
Errors 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
 
2.9 
2.9 
3.8 
3.7 
2.5 
2.4 
5.4 
5.2 
2.2 
2.1 
2.2 
2.2 
2.121 
1.974 
4.346 
4.214 
2.948 
2.787 
5.732 
5.590 
2.682 
2.538 
2.145 
2.826 
 
0.08 
0.13 
0.04 
0.29 
0.05 
0.01 
0.07 
0.16 
-0.38 
-0.39 
-0.27 
-0.83 
 
3.57 
6.00 
7.03 
5.19 
2.62 
         0.70 
1.79 
4.26 
-16.63 
-18.04 
-14.10 
-20.65 
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Using computing REGS programs the following functions were determined:  
 
Ra=0.065v*4.3.91f*4.430a*1.204*r
        (2) 
 
1.  CONCLUSIONS  
 
In most cases, every SA-MP couple and for every Ra value the f, v, ap, r parameters 
are significant variables, the cutting depth ap is determined and the cutting velocity has a 
minimum  influence  (R2>R1>R3>R4).  The  influence  factors  over  the  Ra  values  are:  the 
advance, the cutting velocity, the cutting depth, the r. 
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